Esophageal adenocarcinoma is a particularly deadly neoplasm, and the incidence of it has been rising at an alarming rate in recent decades in Western countries [1, 2] . Barrett's esophagus has been recognized as a precursor lesion for cancer, and screening and subsequent surveillance or other intervention for this lesion is an attractive proposition. Despite the rising incidence, the cancer still remains relatively uncommon. Therefore, selecting highrisk patients for screening, surveillance, or intervention is important in order to make the practice economically reasonable. Risk factors have been established for the cancer and for Barrett's esophagus, including male gender, white race, older age, symptoms of gastroesophageal reflux, obesity, tobacco use, and absence of infection with Helicobacter pylori. However, most of these factors are highly prevalent in Western societies, so more specific risk factors would improve the efficiency of clinical practice. The association with white race might be because of environmental differences among races, but also suggests that genetic factors play an important role.
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Obviously, humans are not evolving rapidly enough to explain the rising incidence of esophageal adenocarcinoma, which is certainly because of relatively recent changes in environment or behavior. However, those changes in environment and behavior may interact with genetic factors, such that only genetically predisposed individuals develop the cancer in the modern setting of obesity and low prevalence of Helicobacter pylori. Indeed, a family history of esophageal adenocarcinoma or Barrett's esophagus has been associated with the presence of both of those diagnoses [3] . A number of case reports of individual families suggest an autosomal dominant pattern of inheritance with incomplete penetrance [4] [5] [6] .
Familial effects on the risk of esophageal adenocarcinoma may act via the promotion of other known risk factors (such as obesity or gastroesophageal reflux), via the promotion of Barrett's esophagus among those with the recognized risk factors, via the promotion of neoplastic transformation within Barrett's esophagus, or combinations of these loci of effects. In this issue of Digestive Diseases and Sciences, Ash and colleagues have begun to address these effects by studying their cohort of patients with Barrett's esophagus [7] . Records of nearly 1,000 patients with Barrett's esophagus were abstracted regarding their family history of either Barrett's esophagus or esophageal cancer, and those with a positive history were interviewed for details. Nearly 6% of patients with Barrett's esophagus were found to have a positive family history. The investigators then compared these familial cases of Barrett's esophagus with the non-familial cases, seeking differences in demographics or clinical characteristics. Of note, they found no difference in gender, race, smoking history, presence of Helicobacter pylori, hiatal hernia, or length of Barrett's esophagus. The investigators did find that familial cases were younger, and less likely to harbor neoplasia; however, they attribute these differences to referral bias, because patients with neoplasia are frequently referred to their center from outside practices, and patients with familial Barrett's esophagus without neoplasia may be more likely to be referred to them than other non-neoplastic Barrett's esophagus patients. The younger age of the familial Barrett's esophagus patients could be because of either the family history prompting them to undergo endoscopy at a younger age or the family history causing the development of Barrett's esophagus at a younger age. These findings suggest that the familial factors may not strongly affect the neoplastic progression of Barrett's esophagus, but rather promote the development of Barrett's esophagus.
The study by Ash and colleagues examines the effect of familiarity in Barrett's esophagus, but this does not necessarily mean that the effects are a consequence of genetic differences [7] . Familiarity can also be due to shared environment, for example tobacco habits, or eating and physical activity habits leading to obesity. Familiarity could also be due to inherited non-genetic factors, for example Helicobacter pylori or other infections. The findings in their study could potentially under-represent the effects of familiarity, particularly if subjects' family history status is misclassified, either because of small families and young relatives (reducing the likelihood of a family presenting with a diagnosis if the genes have low penetrance) or underdiagnosis of Barrett's esophagus because of mild symptoms, practice patterns of the relatives' physicians, or access to medical care. Nonetheless, in their large cohort of Barrett's esophagus patients, they found no solid evidence that clinical differences exist between familial and nonfamilial cases. This suggests that familial factors may lead to esophageal adenocarcinoma through promotion of the typical known risk factors for Barrett's esophagus.
The genetic factors that account for familial Barrett's esophagus are likely also to account for many cases of esophageal adenocarcinoma not recognized to arise from familial clusters. A number of studies have begun to examine whether single nucleotide polymorphisms (SNPs) of pertinent genes or their promoter regions are associated with Barrett's esophagus or esophageal adenocarcinoma. For instance, the TT genotype of the C609T SNP of the NAD(P)H:quinone oxidoreductase 1 gene was found to be associated with reduced risk of esophageal adenocarcinoma (odds ratio = 0.16, 95% confidence intervals = 0.03, 0.94), but only 5% of controls with gastroesophageal reflux harbored that protective genotype (95% of reflux sufferers would be classified as at increased risk for cancer) [8] . Polymorphisms that specifically identify a relatively small group of patients at risk of esophageal adenocarcinoma would be more useful to improve the efficiency of clinical practice. Such a SNP is the GG genotype of the rs6898743 SNP of the growth hormone receptor gene, which has been associated with fivefold increased odds of esophageal adenocarcinoma compared with population controls and found in only 3% of population controls [9] . However, only 10% of cancer cases harbored that genotype. Unfortunately, the greater specificity of that genotype comes at the expense of sensitivity for cancer.
As mentioned earlier, any effect of genetic factors on the risk of esophageal adenocarcinoma are likely to be affected by interaction with environmental or behavioral factors. Indeed, Zhai and colleagues found no overall effect of a SNP in the interleukin-1B gene (odds ratio for esophageal adenocarcinoma vs. controls = 1.2; 95% confidence interval = 0.51, 2.6), but found a very strong effect among subjects with symptoms of gastroesophageal reflux (odds ratio = 15.6; 95% confidence interval = 1.93, 27.0) [10] . However, fewer than 3% of cancer subjects would be identified by this SNP. Similar interactions with symptoms of gastroesophageal reflux have been described for SNPs of the DNA repair enzyme O 6 -methylguanine-DNA methyltransferase [11] .
Sequencing the human genome has held the promise of personalized genomic medicine: the attractive notion that by sequencing each of our patients' genomes, we would have a crystal ball predicting which diseases each will develop and exactly how to intervene to prevent that fate. However, we are slowly finding that most of the classic type of diseases associated with mutations in a single gene have probably already been discovered [12] . As with most of the remaining diseases, the genetic effect on the development of esophageal adenocarcinoma is probably more complicated than a single dominant gene; more likely is that it involves the effects of multiple genes interacting with environmental conditions and with each other. Paradoxically, if the risk of cancer with any one of these genes is very high, then it is likely to account for only a small minority of cases of cancers, because of the rarity of the genotype. On the other hand, if a gene is associated with most cases of cancer, an individual with that genotype is likely to have only a very modest increased risk of cancer over those without the genotype. As a result, knowledge of these genetic associations are unlikely to be useful in the context of population screening or surveillance for cancer. They will be more useful for elucidating the biological pathways involved in the development of Barrett's esophagus and esophageal adenocarcinoma. Perhaps they may also be useful for predicting response to specific intervention, for example chemoprevention or endoscopic ablation. Many more studies are needed before we will know whether genetic associations with Barrett's esophagus and esophageal adenocarcinoma can be translated into meaningful personalized genomic medicine, and studying familial Barrett's esophagus can provide important clues to the etiology of Barrett's esophagus and esophageal adenocarcinoma.
